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(54) METHOD OF MANUFACTURINQ OPTICAL DISK 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing 
an optical disk which is capable of manufacturing the optical dtok 
with which an signal-to-nolse ratio is Improved and quality is 
maintained at a high degree by improving the corrosion resistance of 
an electrode film, suppressing its damage and enhancing the quality 
of a stamper to be formed. 

SOLUTION: The stamper 15 for manufacturing the optical disk is 
formed by forming a reglst film 12 on the surface of an original plate 
11 and Irradiating the regtst film 12 with an electron beam to forni 
prescribed patterns, then forming the electrode film 13 consisting of 
metallic material on the eurfaca of the reglst film 12. laminating a 
motaJllc layer 14 on the surface of the electrode film 13 by an 
elect reforming method using the electrode film 13 as an electrode a 
peeling the metallic layer 14 together with the electrode film 13 
from the reglst film 12. The metallic material which consists 
essentially of silver (A|d and is added with gold (Au) element and 
copper (Cu) element to this silver (Ag) element is used as the 
metallic material of the electrode film 13. 
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(54) mmo^^m yty'^7.{7(os!im:^m 

(57) 

<fcD. S/Ntt©|fiI±*<06nTfflS*iBaE{CjftJ*U>S: 

•i>m«»fi6(cj;oii®Mi 3«^^®;c^;sei 4*^3®$ 

■?-(7)^JSe 1 4 3 itfelCUv^X hlKl 

2 75^6tiM-r-5Ci:lc:J:0J^fiK$n-5. «tFtS«Sm 1 3 
«)^)S*f^lCl±^ (Ag) TCsSS^fig^i-t-r-Sitt) 

z.(Dm (Ag) Tc^tc^ (Au) TtmRz^m (c 



(a) 

i2a 

12d 

(c) ^^^^}f 



12b 




13 
12 
11 




I 

^ (Ag) Ttm^^^^iiT 
■Sttfcic. ctoffi (Ag) 7c^ic:'>/^< it, lacDte 

Clt3R«2] f}KfflC07t;^«. ^ (Au) RDt^ (C 

(a*«3] mis^jaw^Ftt. ^ (Au) TcSJS^^r 
T^xhirt)!;:. -^ro^fe (Au) tc^o^W^SS. OS 
fi/1— tr> he;Ttc^^bfcc:<i:$#IStT-2>a*«l 

[W««4] MSaifelS«il4tt. « (Cu) 7c3)l$-&* 
•r5ti:t>{c. (Cu) 7C5ll<D-&#m$r5. oa 

[0 0 0 1] 

[^l3«jR-r-5tS{fi^}-»] C©^§««. CD (Comp 
act Disk) ^DVD (D i g I t a 1 Ve r s 

a t i 1 e Disk) mo:>^'f -< X{7 X^ynt. 

CO 0 0 2] 

^Siit-r-Slg^lCtt, ^-r. 0 3 (a) JC^-rj;5IC. 
■5-®«®SW^LT¥itlCLyS:^7XS«)M«l 0 1 05 

t">=l- UvX hMl 0 2 ^Jgfig-r 

■5. ^I/^T. CWUi^X hMl 0 2 tC*fLT/-^^ — n> 

yjaia/^iis^fn^, /^^'-r:>i7'ia].git±. 03 (b) 

^r=fc 5 (C. L'vX KM 1 0 2 S U— tf f-AT®^ 

*3n-5. r^i. 0 3 (c) (c;^rj:oic. l-vxnm 

[0 0 0 3] >'^^'-n>i/jfflS*<ff^n;tM. 03 
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(d) ics^-rj;^;c. hiKi 0 2±.\z\t.mj'^^- 

>i 0 2 b©±^j£*««-r-5J;5lc. ^Jg*r»J;0;i-5 
1 0 3 *tx/^ y ^"J s5«ffi^{C J: 0 Jg^ 

$n-2>. 0 3w^)ii^)|sncti»i|^;it;s 

(Ni) TcJRd^mflsTfiefflsnx^o. ^a^mm\t.m~ 

nct>Oti^oTti«. ^-(7)^. 03 (e) {C*rj;o 
IC. domSi^l 0 3€r«®<i:LTfflLi5««^feCJ; 

0 , msK 1 0 3 o^BJctiN i stcD^iKs 1 0 4 
10 €$n«. 

[0 0 0 4] 03 (f) IC*T<t-5{C, fimM 

1 0 3 iifetC^JS^ 1 Q A^WJX hM 1 0 2©^® 
nmrni 0 3&a<:^Sei 0 4 5!)i- 

10 4 aOT^SlC«fltrl2IH]/1^'-> 1 0 2 btttjgeL 

0 4 bd<fe^$nTl/iS. -^-LT. X^>/-«10 4a?& 
JSSJgMtL-Tffifflb, d!i/'«^'->l 0 4bfilUC^)Sg«flg 

20 1 0 2 b ti^— (ocaA^'-^TSiit^snrcstgjjijgfiKs 

[0 0 0 5] 

«. «SJA«CDICi*r-5DVD^<DJ:^C. -tf-fX^::^ 

T«. u-it* f-AtitisLTSias^ctO'iisjt-r-sc 

e-ATS3ieSrfT-5K5tC«. U>?X hlK 1 0 2 ?£jgJ5j4T 

«^iS:5IS<i:bTBe«c-r«) W^So^n^diCJ; 
0, U->'X hJKl 0 2 CD«T®iR®a7>^IfiI±SnTU 
•5. 

[0 0 0 6] <i:C15*^ JiK^d: 5 tC«^®iRS5ft£rfil 
±$-frtU->*X hMl 0 2$:iseffl-r-5<i:. 
40 Ml 0 3±lC^feJli^l 0 4S:a®-r-5IS. «ffiMl 0 3 
tt. -E-©«!l4T*-5N i7c^*t«^-®§H4®7C^Xtta 

n*ti^, T-si, xrS'^/t 1 0 4 afi. z.<r>m.mMi 

0 3lc:J:Oa/t:5'->l 0 4 bO^SgB^i-*iJ^^$nT 
V^SCid^S. ailUfc«1Sllgl 0 3iCJ:0ifIiA^'-> 

1 0 4 b(75^®75^^n-i)<!:t/i^^a-&S^UTU*^. 
^LX. ::cDJ;o75:X^>/'?l 0 4 a$<sgfflLTfl5^$ 
n7tS+gHtiHflg(2[H]/^5'-> 1 0 2 b;i<IEIiiSlCfg^^n 
■r. #^-^'^5iOlfiJ<»y^X*<;*:#<7icO, S/Nit 

50 (Signal-to-Noise ratio) 
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[0 0 0 7] z.(D%m\t. :L<DiiOfS.'^^W^\Z^^-t 

Jg«$ns;^5'>/tSS{ffllt!4t)05<i:-r-5C<i: 
fcJtxw X ^7 S:Sig-r-5 C t *<T€ ■53tx-<' X {; ©Sit 
[0 0 0 81 10 

\i. ffi (Ag) TC^^^fig^i-i-rstttjtc. cro^ 

[0 0 0 9] igjR«2lCl2««^5=-fXi'<D®ig:^te(D 
tt. & (Au) RtjCffl (Cu) (Z3i>;i<<i:fel/^-rn74^1 

[0 0 10] iS*^3tcl2«co^x-('X^<;5^jg:fifteo 
fia^^s«•*s^«. ^ (au) Tc^s^wr-stifcic, 

^co^ (Au) 7c5RO^#*S5. 0aa>'^— fe>MJl 

[0 0 11] mJi^m4izf&m.<Dift7'^ 7.i7(r>^m:^mo) 

tc;feViT. HiTte^i^^t^ts, m (Cu) Tc^^-g-^r-s 
(i:<i:t>fc. -g-w^ (Cu) jtm(D^^m^5. omm/'^ 
—t>h&.TizWi^Lftct&nmtr^h<n-^&^. 40 

[0 0 12] 

i^mo^mmoymm] pat, ^K^^mffi^mmm^. @ 
sicscr^^TS^aatciKH^-r-s. 1212 (b) tc*t-<i:^ 
tc. :>t5^w;?.i7$ffi^-r^>ss2 lit. -^eamsx-sb^ 
m.mr£:)iiuti-m^-^-izj:on&mzm^^n, -^(o 

±®«Cf±1tia:(;>SH*i^tj??gEJ;0 7i^IHIA:$'->2 1 a$ 
WLTt^^. l(D±g6(C«. C:W[HI/1^-> 2 1 

7i.5S#tm2 2 75<«®SnTli-2). S*tM2 2 

<^±aBtc»i. $i^9v^mmm^ o fs-^^mm 2 3 am^t so 
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Si)i2 3;cJ:OlHIA:5'->2 1 aRt^SI*M2 2®a«5 
[0 0 13]. 02 (a) tCS^fi^lC. BflieSS2 1 

(Ni) m<r>^mBi4t, ^mmi4<DTWz 
nxti-s. :;f,^>/\i 5 0T®tcttSffi2 ioihia^'— 

i!l/'<^-> 1 6«:*LT(.^-5. -f-UT, Ht|g2affi2 1i£ 

stttjfi£}&-r-5xg«. 7,^>m 5^0s.mmtLxm 

db/xi'— >i 6«:*r•5T®ffi^^wJt<u*-zt^^-^> 
fe. ^tT^-rxi^srsaiSf-sxaij. i^asfiKjesnfcaffi 

2 2SJgfi!tLfc«, RStJg2 2JitC«iS;i2 3*t}g^$ 
[0 0 1 4] ±I27.^'W?1 5S/52Jg-rSfcJ6<0 

T^rzsb<Dnj&:^mtLT. 01 (a) ics^rj: 

I^«l l±tcxtf>n-hft^lcJ:OSEt*i(DU->-xh$J 

«i?e«isnTU'v'x hjii 2*<}Kj5)t$n-5. dou-y;^ 
[0 0 1 5] ;*:tr^-c. u>';^h-JKi 2tc3i:^L, z'^^'-- 

>i^ffliis:4fi-rxaicoviTi»§^-r-5. cwxsxn, 

*-r. Ell (b) tc^fJ:5K. uy;:^ hMl 2;cs* 
1 2*^S^sn-5C<i:lc:J:0, Uvx hJKi 2eD^®fc: 

®»i 2 a*tjg«£$nT. 'r—$'mn<Dtimmnt>n 

-S. C<55^. 01 (c) tc^-rJ:^tC, U>'XhMl2 
*iS®$n. TJ^X h'<-47$n-5;ii:lc<±:i9f&^l 2 a 

ap^A^^^^nT. ui^x hm 1 2 o±®(c^3&coj»gB 
J;t)7i4iHl/"?^'->i 2 b*<jKfi)t$n«::<t{cJ:0, u 

vX hMl 2tC*fLT/t5'-->:J^Sa31«<JS$n.5, 
(0 0 1 6] ggUT. 0 1 (d) tC5FTJ;o(C. IISM- 

/'i-yi"j>i/m. mmm, mmn/'-y^mmo:):ffmiz^ 

0. Ui^X hjai 2©±®IZ&jS«**J;oni:.2.m®Ml 
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ns. c:ot»tS8-ciigJBii 3JcttiaA^'-> i 2 bojg 

C 0 0 1 7 ] a^lC. X:^' 1 5 i£?gJ5£-r -SXSCO 

^^xmmr^. ci<DxsT«. ^r, 01 (e) jc^^-r 

JSt-C<J:ICJ:0. m^i^l 3.«)±®{CN i 7C^;J<*«$ 

SlKl SttfelC, MSI IXCJCU'v'X hMl 
d^SfUFSS-ar-SCtlciO, 01 (f) iz^T^olZ, 10 
^Sffll 4&acmSiKl 3*<-«:<!i;i5:^fcX^'>/"«l 5 

■ibm0S.-^ti^. z:(Dx^y/^i 5<Dym\zit, m/^'$'— 
> 1 2 b (om^tmmiz^^itxftmwM i 3 tcj; o , 

irEGa/'^5'-> 1 2 bt«3SeUA:Jg4«*;a:-naa©35 
[0 0 18] Uls. 7.9 yn \ ssjg^bfcj^R^roxs 

:5'>/'<i:b, dIi/15'-> 1 6 TJ^J^^^tlfeBitCliJfte 20 

[0 0 19] ±£msj^i 3\z^m-r^^m*tmizit. 

ffl (Ag) S-ifiJtiJ-tU. cn(CiJ>;5:<<i:t> lawfflo 

iSftttSl6l±Sii-ifc«6ir. ^ (Au) B:tJt« (Cu) 

& (Au) &t^m (Cu) UA^tC. ffiSWTC^tL- 
XTJl'S.—OA (A 1) . /l^i^^A (Pd) . :=.-y'y 
(N i) . n^-JOL. (V) , :S'>^';U (Ta) . ^' 
>i/7.7-y (W) . ^rU^T^V (Mo) . i;uL. (C 
r) . ;i/7^-r>A (Ru) . -^^^l/^L. (Mg) ©iJ> 

/<£< it>virnAua$jSS?-r^c<i:feBifigT«>-5. 40 

(0 0 2 0] C®l5JSJgSg©^JS*r^EHc«. Ag&ifiJt 
iJ-tL. HfllC^tfTt^ilTC^©^^. Au&D^Cu^^aS 
jQSnfctiW/OiffifflSnTI'^-S. C©=fc^lC«*4{cAu 

00. BSH, 7-;/5!5^WS^®?Ht<7)7c:3RX«m 

[0 0 2 1] AuS-sSjQ-r-SJS^. *t*5f4'(Ciitt-5Au 
5. OlttS'-;--t> l-W"FtT-5)Ci:/)^'$? 
^L<, J:i3JFSL<«3. oaSA— fe> htiTT* 
0. $6IC»i L<»il. saS/-^-- fc:>hUtTT* 50 
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■5. Au$ 5. OMft/'^— 1> HiO^K-g-Wr-Si. 
■ecoafRic J: o TttA g at^C u O-tn^niH^flcS 

5. oaa>''«— fe>heiTi:-r«C<t:dWSU<. 
J:0fiF^L<tt3. 0S«/'<— t:>HilT-C*D. $ e. 
{cSfSL<til. sagA— t:>hWT-C*^. CuS 

5. oas/-?— fe> hio^<^wr-5t. -^-wa^ic 

«k-:>T«Ag&tJCAu t@^«:S}gjScUcJ6. <;^o>t 

[0 0 2 2] S3l50llig}^SitCi^Tf!}f$n52i^tC 

• m@iKl3lc«. Ag. AuRtXCud^S^S^Jg 

«*47!>«ffl<'^e>nTl'^-5. Ag. AuSZJCC U75^e,;^j:-5^ 

tC J: D N i McO^jS^ 1 4 SrJ^Pgr-SISrofigm 1 3 © 

m \ 3»CJ;0i£b/^5'->l 6 ©S®7jtJgfi£Snrt:X^ > 
/'tlStt. VJ7sVm\2(nm/^9—y\2.\i1i^lEW>Z 

m^-snft^^<DVimx. ^a:>mm^w-mmtLxmi^ 

ffi«UTJg«Snfc3t7^-<7.i^©a«2 1 «, Ui^J^^h 
Wkl 2<om^^9—y 1 2 b*«iEflilClS^sn«:IHI/'«i'- 
>2 1 ai&Wr-StitjiC. [HlA3'->2 1 a $l?|J5g-r 

/Ntb (S i g n a 1 - t o -N o i s e rati 
o) *t(6]J:L. ftv=^ 7.i7(OS,m^^&izmWr^Z.t 

[0 0 2 3] • SetC. ■&^*r»ctit£tJtt«Au(0^ 

^^i£5. oafi/'?— tr> htATi::. CuWg-iT^^s. 

[0 0 2 4] 

(HMCTl-e) S^Sffi±lC. RFX/1-y:5'^M^ffi 
fflLTAg. AuRUCuA^iU^m^mi 3^m^i. 
fc. fTi^D-^. Ag. Au&C/C uWSffi^OTX/tu/^ 

t;^/'?-;/ oyif^m^. ^^m,^mm\z&m±\zmm 

if9-y-y h<r)+J--fXi,i. iB?S7.6 2cm (3 i nc 
h) . JPSSmmTSO. Z.<r>7.nu9^iy^9-fv 
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0 . 7 ~ 1 . 0 P a t Ufc. S/t, R FSAmtrtt 1 0 0 

[0 0 2 51 -e-UT. cu<D-&*^^o. las/'^—- tr 

7.62cm (3 inch) 5mmT?*0. 
cmtUfc. (aS^ma:, PJSj5^g?*3X 1 0-»P =1 



10 



= a. fiaK9$W;trxjE<&0. 7~ 1. 0 P a tL^, 
RFaAm;^^! 0 P~5 0 OWtLfc. 

-i2:>h (cn^itl^. vo I %<!:LTie«JT-5) CD:e{t 
(0 0 2 6] 

can 









Ac 


Au 


Cu 




99.8 


0.1 


0.1 


O 




99.2 


0.7 


0.1 


O 




98.4 


1.5 




O 




96^ 


3.0 


0.1 


O 




94^ 


S.0 


0.1 


O 




93^ 


6.0 


0.1 


X 




too 


0 


0 


X 



-5. ^It. *MM6irt5l/iT«. mSMl 3 0a®C*5 

C uS:BS3)0T5C:<!:{C<tO. fflJJS&14*<I«il±r-5 d <»:/S« 
CO 0 2 7] $;t:. C u (©-g-^m^t— 0 . Au<7) 

^mm^o. i~6. 0 w t %ofEffl[^-c^Afcia;^, 
^fflgij 1 ~ 5 TtimffiM 1 3 (©sB{c^«(i/i < . nifi 

u«^*^«5. Ow t ^IJtTiCSffi-r'SiltdW* b 



l^dtA^^Sn/t. Ag«)'&^^/0<9 4~9 

9. 9wt%OiS-&, AuCD-^^r^S'C uOT^^^tit 

1 3efpsarsfcje)®cuo^w^oDSiS/a:^f^S3R* 
40 7 ~ 1 1 ) ^mm I ~ 6 iimmi,z&^mmi'(D 

«[tB«*$iJWL;tc*<SX/'?-v5"J>y&fTi'i. Au©^ 

w^^njsfisj 7 ~ 1 1 msjKi ss: 

CO 0 2 8] 
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Au 


Cu 




94.3 


5.0 


0.7 


o 




93^ 


S.0 


t.5 


o 


mmm 


92 


5.0 


3.0 


o 




SO 


Si) 


50 


o 




89 


5.0 


6.0 


X 



CuOi^mm^O. 7~6. Gwt%0$igHrt-C 

^AfciK*. mmm 7 ~ 1 0 -cttfiffiM 1 3 (ommn)^^ 

Stirr. *JSfi»Jl 1-C««SJK1 3wa®75t^T^HL 
itci:*»&. Curo-gw^«5. Ow t %iy.TiciSST 

^*«9 0~9 5, Owt96®«'&. AuW^^^^Cu 

ro^**tttiSL.Ti. 0-7. smoiefflt^tcssr 
set $ u V » d 1 35^3^ ^ nfe. 
[0 0 2 91 dw^msrSicuT. ti.Ticin-ri^Me«j.-c 

tt, mSJKl 3Sf^aJt-Sfci6«)$&tCfijS:/i^fr*« 
•«i>75:. 

(Hisfisj 1 2 ~ 1 8 ) . iiJS0ii 1 ~ 6 tmmiz&^mm'F-* 



20 



1 2~1 6JC43tiTH. Au©-&^^$0. 5wt%-C 

HiStfiJ 1 7 Ra:|l3S««J 1 8 tc*3t/iT«. C u W&W^S 
0. 5wt%-C— StL, Z.n\ZttLXAu(D^mm^ 

Ohr. 2 4h r'^(Omt(O^M^Wmi^f^. m^m^ 

it. 
[0 0 3 0] 
[S3] 







»Sl^rii1<hr) 


Ag 


Au 


Cu 


5 


10 


24 




94.5 


0.5 


5.0 


O 


X 






96.0 


0.5 


35 


o 


o 


X 




975 


0.5 


2.0 


o 


o 


X 




98.0 


0,5 


1.5 


o 


o 


o 




98.5 


0.5 


1.0 


o 


o 


o 




94.5 


5.0 


0.5 


o 


o 


o 


mmm^s 


96.5 


3.0 


0.5 


o 


o 


o 



TfrimSM 1 3 O^Stc^MTj^^snr, 1 0 h r (^S 

Tti, 5 - 1 0 h r o:>mmi:\tmmm i a (^mm^zmn 
15-18 «ci5(.^Tti, 2 4 h r (Dmmx^hmmm i a 



50 



CO 0 a 1] ^iS0*ji 2Rt^nmmi s^ttmr^t. 
Au(D^mm^mc< 0. swt ^-cs-stcfc^^t^e^ 

7!i^7f:^nrz. CCDfzSb. Au<D^^m^Q ^ 5wt%t 
Ltz^^i^Z^t. C uC0&'W^ti3. 5 vv t %ttTMa!iAii 

1 4B:a^llig4?*Jl sstb^cr-st, Au(D^mmt)mc 
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<0. 5w t %T*>-5ICfc«t5e-r. HJfif^J 1 4 J: 0 t> 

AuO-g-**S:0. 5w tXtLf^m-tiZii, Cu 

$ L/^i<i:#x.?)n^. Ag«)-^*^*i9 8~9 

9wt Cu<0^*^S:Au®-&**ttt*S5L 

T 1 - 3 ««7)iefflrt tcsasr s d j: o c t 

CO 0 3 2] CuO^*^€:0. 5wt%T-S 

t Litmn&m 1 7 su^niseii i s tc*5i/iTi±. esussflsj lo 

^, CuCD-^^^SrO. 5w t %J^Tir^^r^i:<»:t> 
tC. AgO-&*-^*5. Ow t %£ATfC^^-r-£>c:i:-e 

Site. AgO-&*^*t9 4~9 7w t ?6<Di^-&, 
AuO-^W^S'C u(0-g-*^i:tti^UT6~ 1 Oe<7)iie 

[0 0 3 3] 35:*J. *:|ISS}gS8tt, J^C® i^lC^jgLT 

afr^bf ^ d t Bi^T * s . 
2 2 3 s^-n^'n 1 srowr ^ feoTfe-p 

s:y:«a^ 2 3 s-tn-^n 2 Jit?t>*-r s^tT^-r x t 
[0 0 3 4] $f,tc. atif&mmmmj^om^T^^&m 

• mm<D7C*«, ^ (Au) RtX^ (Cu) A^e,iM 

(0 0 3 5] • s<lte-&^*ris|-ti. ^ (Ag) TC^, ^ 
(Au) ycm&Z^m (Cu) TC^S-^WL. 
C*5ftSffl (Ag) 7C«©fr*'^*9 4~9 9. 9Sfi 

fe> KJciriiitfejr. ^ (Au) 7c^©^*r^*t 

^ (Cu) 7C^©#*^i:H:t!^LTl. 0~5 0. Ofg 
<!: 75: ^ cfc p tC^S L ;t C t S^Sk t r -5 SiJRJS 1 7)» ^ a 

*^4(O0i-rn*McEIS<D5tX'r:^i7®®iii:3?ffi. 
[0 0 3 6] • H5te-&^«*4tt. m (Ag) Ttm. ^ 40 

(Au) TclRSatia (Cu) TCsBS^WL. ■&^«14'*> 

tCiitt^^ (Ag) 7C^<73-^^^$9 8~9 9ftft/'?— 
■fe> h(C-rs<i:i:t>tC. ^ (Cu) TClgCD-g-^^A^^ 
(Au) TtmcD^^mtitmi^X l-3iSty3ii>J:.oiZ 

tasLfcc t^&^mt-rsiii*^ 1 d^s^j}?«4(Dt,i-r 

it ■!! -£ W 4 T ^ w i 75 ^ -C g , 
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[0 0 3 7] • SH^-^^^tmt, ffl (Ag) 7C^. ^ 
(Au) TcSgRC^^ (Cu) 7C^S-&*U. 
tCfelt^iffi (Ag.) 7£SI®-g-5fr^S:9 4~9 7aSA- 
•t:> htCf-StttjtC. ^fe (Au) 7im<^^mmAm 
(Cu) 7C^o^*^<i:tt!g<bT6~l 0{gi;i5=fc^ 

Lftm-^. 7.^>/'^imBS.-r^mmmiz^<b\zSiiif-um 

[0 0 3 81 

[5!l^<03iE!im] Ek±^mLft^oiz. d©^^{cj:n 
0. S/NJtODr6]±;«{libnTaaSi95SlCittJ?JUfc3t 

[0 0 3 9] is*«2ci2«©^?«©icj:n«. 

1 izt£m.<D%m(D^^izim^T. mmiz^»f3imm-k 

ii*JS 1 Xttif 2 {cia«w%aqco^^irJ!jn 
^T, «M]KlCJ:OA»;iWjgS^1±S##r-5d<i:75«T 

[0 0 4 0] ii*^4(ciaiKOT%B^(;D(::j;nii, 

5. 

[0®coffi#;/ilJiQ^] 

[^1] (a) \tmmf^mo)^^-< x^cDmmyfmz 

BH. (b) \ti^'j:^hmzmm^m0!ir^j:m^7F:r 

mm^. (c) «jt^$:^^-rsxii$^-r»f®0. 
(d) itui^x hm±izmm^m^-r^i:m^mTWim 

(e) H«^fetcJ;0»JK±lca««$jgj^t-5X 
S**-r»r®H. (f) «X5'>A«-*f»f®@. 

[0 2] (a) itx^'y/t^mmvx&w.'&m^r^ 

X^<£^-r8frffiS, (b) «:Jt5='-i';^i'^55-r»rM0. 
[0 31 (a) «?£5l5<©7t7'w'X>?G)iajg:^ffiC*Jli 

la. (b) liUi^'X hM(Cjt«$JBJ6K-r-5XSS^-r»r 

®@. (c) «fs^s:^^-rsxg$^-r8»r®0. 
(d) \tui^7,hm±\zmm=S:m0s.r^xm^mrmm 

m. (e) (±mSSsffi(CJ;t3i(5^±{cSW^$?gJ5£-rsx 

s^jK-r^ffia. (f) «x^>/tss^-rH?r®0. 
[??^<^Ui?^] 

1 2-U->'X hi^. 13-«SM. 14- 

±mm. 1 5--x^^>A. 2 1-stg. 2 2-sitM. 

2 3 -SSS^. 
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